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(54) 3-DEOXYGLUCOSONE GENERATION INHIBITOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject inhibitor 
having inhibiting actions on an intermediate 3-deoxyglucosone in 
the Maillard reaction capable of inducing saccharifying cross- 
linking of a protein participating in diseases such as 
arteriosclerosis by making the inhibitor include a specific 
parabanic acid derivative as an active ingredient therein. 
SOLUTION: This inhibitor comprises at least one of a parabanic 
acid derivative represented by the formula [R is H or a lower 
alkyl; X is H, an alkyl, a cycloalkyl, a lower alkylcycloalkyl, phenyl, 
etc.; (n) is 1-4] (e.g. 3- carboxymethyl-1-methylparabanic acid) 
or its pharmaceutical^ permissible salt. 



X— N^.N— (CH2) n — COOR 

n 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Serial Number] PC-262. [Claim(s)] 

[Claim 1] The 3-deoxy glucosone generation inhibitor of the parabanic-acid derivative 
expressed with a general formula (I), or its salt permitted pharmacologically which contains a 
kind as an active principle at least. 
[Formula 1] 



R expresses among [formula the phenyl alkyl group by which hydrogen or a low-grade alkyl 
group, and X may be replaced with hydrogen, an alkyl group, a cycloalkyl machine, a low-grade 
alkyl cycloalkyl machine, a phenyl group or the low-grade alkyl group, the lower alkoxy group, 
the nitro group, and/or the halogen, and n is the integer of 1 or 4. ] 

[Claim 2] The 3-deoxy guru KOSON generation inhibitor according to claim 1 which is a bridge 
formation protein generation inhibitor. 

[Claim 3] The 3-deoxy guru KOSON generation inhibitor according to claim 1 for the 

prevention of a disease in which a cause is carried out by the deposition to the organization 

of bridge formation protein, hardening, and denaturation, or medical treatment. 

[Claim 4] The 3-deoxy guru KOSON generation inhibitor according to claim 3 for prevention 

of arteriosclerosis, joint sclerosis, a coronary-arteries nature disease, a peripheral disease of 

the circulatory, or a cerebral blood vessel obstacle, or medical treatment. 

[Claim 5] The 3-deoxy guru KOSON generation inhibitor according to claim 1 for the medical 

treatment of aging, or prevention. 

[Claim 6] The 3-deoxy guru KOSON generation inhibitor according to claim 1 for the medical 
treatment of the disease caused by aging, or prevention. 

[Claim 7] The 3-deoxy glucosone generation inhibitor according to claim 6 for the treatment 
of atherosclerosis, a coronary-arteries nature heart disease, the cerebrovascular disease, 
senile cataract, or cancer, or prevention. 

[Claim 8] The 3-deoxy glucosone generation inhibitor according to claim 1 for the treatment 
of diabetic complications, or prevention. 

[Claim 9] The 3-deoxy glucosone generation inhibitor according to claim 8 for the treatment 
of a diabetic neuropathy, diabetic retinopathy, diabetic nephropathy, the diabetic cataract, a 
diabetes nature microvessel obstacle, diabetes nature arteriosclerosis, or a diabetic 
dermopathy, or prevention. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

[0001] 

[The technical field to which invention belongs] this invention relates to the generation 
inhibitor of a Maillard reaction, especially the 3-deoxy glucosone which is the intermediate 
field of the later stage (second-half glycosylation or secondary glycosylation). 
[0002] 

[Description of the Prior Art] The Maillard reaction was a saccharification reaction like a non- 
enzyme which was reported for the first time by biochemist Maillard of France in 1912, and 
occurs between reducing sugars, such as grape sugar, and amino acid and protein, and in 
order to participate in generation of brown-izing produced between heat-treatment of food or 
storage, and a perfume component, taste, denaturation of protein, etc., the food-chemistry 
person mainly inquired and it came by him. The glycosyl hemoglobin (hemoglobin-A1c) which 
is the small component of hemoglobin is identified in the living body, it becomes clear that this 
increases in a diabetic, and the relation between the onset of geriatric diseases, such as a 
meaning of a Maillard reaction in the living body and diabetic complications, and 
arteriosclerosis, or advance of aging has come to attract attention ignited by it in 1968. 
[0003] Brown Lee etc. has reported the Maillard reaction in the living body in 1986. After the 
proteinic amino group and the aldehyde group of reducing sugar form a Schiff base first, it is 
distinguishable to two, a first half stage until it generates a stable AMADORI transition 
product through 1 and 2-enemy Norian, and the later stage which shifts to a product (AGE) in 
the second half of a Maillard reaction when this is characterized by fluorescence, brown 
change, and molecule bridge formation through a further long-term reaction. Since solubility 
falls and hardens a glycosylation product and it stops being able to receive decomposition by 
the protease easily, it carries out the incentive of the deposition to an organization, hardening, 
and the denaturation, and becomes the cause of making the symptoms of various disorders 
showing the second half which saccharification bridge formation is carried out in and this 
protein generates. Although the protein over which a bridge is constructed by the Maillard 
reaction in in the living body is a variety, the late protein of especially metabolic turnover, for 
example, a collagen, an elastin, hemoglobin, an erythrocyte membrane, a myelin, a tubulin, LDL, 
a fibrin, a serum albumin, lens protein, a kidney glomerular basement membrane, etc. tend to 
receive a bridge formation polymerization. Even if the protein crosslinking reaction by the 
Maillard reaction is the normal blood sugar level, the gradual above-mentioned protein of 
metabolic turnover will be influenced, and the incentive of proteinic aging and the degradation 
will be carried out. Aging and degradation of the protein by such saccharification bridge 
formation are considered to be the serious causes of an onset of various disorders, such as 
geriatric diseases which onset frequency increases in connection with aging. Therefore, by 
delaying generation of bridge formation protein (second-half glycosylation product), or 
suppressing substantially, the medicine for the treatment of a disorder etc. or prevention in 
which an incentive is carried out by the disorder accompanying aging, the deposition to the 
organization of bridge formation protein, hardening, and denaturation can be offered, and it 
becomes possible to bring about extension of an animal life, of course. 

[0004] From the above 1 which is the intermediate field in a Maillard reaction, and 2-enemy 
Norian, it is known extremely that a reaction intermediate called amino groups, such as 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



2003/07/03 



2/6 v 



protein, and a reactant high 3-deoxy osone will be generated. It is the 3-deoxy glucosone (3- 
DG) which a 3-deoxy osone is equivalent to what dehydrated one molecule from reducing 
sugar, and is generated from a glucose or fructose. In production of the Maillard later stage 
product, this 3-DG is taken most seriously, and although various dicarbonyl one generates in 
a Maillard reaction, as for 3-DG, there are most amounts of generation. 3-DG has very high 
reactivity with the amino compound compared with a glucose etc., and its activity in which 
proteinic bridge formation is made to form is very high. AGE mentioned above becomes the 
index of saccharification protein generation, and some candidate matter is identified until now 
as a result of the search research by many researchers. AGE compounds, such as peeler 
phosphorus, a PIROPI lysine, and an imidazolone derivative, are considered to be the 3-DG 
origins among them, and it is shown clearly that 3-DG is greatly participating in arch forming 
of protein in the living body. 

[0005] Since generation of the bridge formation protein to which aging and degradation of 
protein in the living body are led is a factor which participates in the onset of various 
disorders, and aggravation as mentioned above, Search of the matter which checks a Maillard 
reaction in the living body is being performed. For example, invention about the Maillard- 
reaction inhibitor which reacts to JP,6-67827,B with the carbonyl group of initial glycosylation 
products, such as 3-DG, and suppresses the second-half glycosylation of target protein is 
indicated. Although the aminoguanidine currently mentioned as the active principle is one of 
the matter currently most studied in this field, it has not resulted in utilization as a drug. To 
JP.64-56614.A, moreover, thio cell carbazides, 1, 3-diamino guanidine, To JP.2-1 67264,A, a 
benzoyl hydrazine etc. A cull virgin derivative, To a benzo pyran derivative and JP,6- 
305964.A, at JP.3-204874.A A benzothiazole derivative, To JP,6-135968,A, a benzimidazole 
derivative etc. A hydantoin derivative, It is indicated by JP.8-1 57473A such as an 
imidazolidine derivative, at JP,7~133264,A that pyrazole system thiazolidine is useful as a 
Maillard-reaction inhibitor. 

[0006] although the prevention activity of a Maillard reaction is measured in each above- 
mentioned official report by making into an index the amount of generation of the bridge 
formation polymerization protein or AGE (fluorescence intensity) which is the end product of 
a Maillard reaction — protein bridge formation in the living body in this invention persons — 
setting — most — important — high — the amount of generation of 3-DG which is an 
activity reaction intermediate was made into the index 3-DG is a causative agent which 
participates in bridge formation of protein in the living body, and it is clear that the medicine 
which checks this generation has high usefulness as an outstanding bridge formation protein 
generation inhibitor. 
[0007] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is offering the new 
generation inhibitor to Maillard-reaction intermediate-field 3-deoxy guru KOSON which 
carries out the cause of the saccharification bridge formation of the protein which 
participates in various diseases. 
[0008] 

[Means for Solving the Problem] the parabanic-acid derivative by which this invention 3- 
deoxy guru KOSON (3-DG) generation inhibitor is expressed with the following general 
formula (I), or its salt permitted pharmacologically — a kind is contained as an active principle 
at least 
[Formula 2] 

W 

X— iSk^N — (CH 2 ) n — COOR ( l ) 



R expresses among [formula the phenyl alkyl group by which hydrogen or a low-grade alkyl 
group, and X may be replaced with hydrogen, an alkyl group, a cycloalkyl machine, a low-grade 
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alkyl cycloalkyl machine, a phenyl group or the low-grade alkyl group, the lower alkoxy group, 

the nitro group, and/or the halogen, and n is the integer of 1 or 4. ] 

[0009] 

[Embodiments of the Invention] the above-mentioned general formula (I) — setting — R — 
hydrogen or a low-grade alkyl group — the carbon number 1 of straight chains, such as a 
methyl, ethyl, a propyl, an isopropyl, butyl, an isobutyl, sec-butyl, and tert-butyl, or the letter 
of branching or the alkyl group of 4 is expressed preferably X Hydrogen, a methyl, ethyl, a 
propyl, an isopropyl, butyl, an isobutyl, sec-butyl, tert-butyl, a pentyl, an isopentyl, neopentyl, 
The carbon number 1 of straight chains, such as a tert-pentyl, a hexyl, a heptyl, and an octyl, 
or the letter of branching, or 8 alkyl groups, A cyclo propyl, cyclo butyl, cyclopentyl, 
cyclohexyl, The carbon numbers 3, such as cycloheptyl one and a cyclo octyl, or 8 cycloalkyl 
machines, The above-mentioned cycloalkyl machine which has the carbon number 1 of 
straight chains, such as a methyl, ethyl, a propyl, and an isopropyl, or the letter of branching, 
or the alkyl group of 3, The carbon number 1 of straight chains, such as a phenyl group or a 
methyl, ethyl, a propyl, and an isopropyl, or the letter of branching, or 3 alkyl groups, The 
carbon number 1 of straight chains, such as methoxy and ethoxy ** propoxy and isopropoxy, 
or the letter of branching, or 3 alkoxy groups, The benzyl which may be replaced with 
halogens, such as a nitro group and/or a fluorine, chlorine, a bromine, and an iodine The 
phenyl alkyl group which the phenyl group combined with the carbon numbers 1, such as 
phenylethyl, phenylpropyl, phenyl butyl, a phenyl pentyl, and a phenyl hexyl, or the alkyl group 
of 5 is expressed. 

[0010] The desirable embodiment of this invention 3-deoxy glucosone generation inhibitor 
which contains this invention compound expressed with the aforementioned general formula 
(I) as an active principle is listed to below. 

(1) The 3-DG generation inhibitor which contains the compound whose R of a general formula 

(1) is hydrogen as an active principle. 

(2) The 3-DG generation inhibitor whose n is 1 among the compounds of the above- 
mentioned (1) publication. 

(3) The 3-DG generation inhibitor whose X is a phenyl alkyl group among the compounds of 
the above-mentioned (2) publication. 

(4) The 3-DG generation inhibitor whose X is a phenylmethyl machine among the compounds 
of the above-mentioned (3) publication. 

(5) The 3-DG generation inhibitor which is the phenylmethyl machine with which X is replaced 
by the nitro group among the compounds of the above-mentioned (4) publication. 

(6) The 3-DG generation inhibitor which is the phenylmethyl machine by which X is replaced 
with the halogen among the compounds of the above-mentioned (4) publication. 

(7) The 3-DG generation inhibitor which is the phenylmethyl machine by which X is replaced 
with the nitro group and the halogen among the compounds of the above-mentioned (4) 
publication. 

[001 1] In this invention, the desirable compound is as follows. 

[ — a compound — one — ] — three carboxymethyl one a methyl — 

a parabanic acid — [ — a compound — two — ] — one butyl three 

carboxymethyl — a parabanic acid — [ — a compound — three — ] — three 

carboxymethyl one an isobutyl — a parabanic acid — [ — a compound — 

four — ] — three carboxymethyl one 1-(2-methyl benzyl) parabanic- 

acid [compound 8] 3-carboxymethyl-1-(4~methyl benzyl) parabanic-acid [ 1-benzyl-3- 
carboxymethyl parabanic-acid [compound 7] 3-carboxymethyl ] [a compound 9] 3- 
carboxymethyl-1- [a compound 6] — (2-m ethoxy benzyl) parabanic-acid [compound 10] 3- 
carboxymethyl-1-(3-methoxybenzyl) parabanic-acid [compound 11] 3-carboxymethyl-1- (3, 
4-dimethoxy benzyl) Parabanic acid [0013] [Compound 12] 3-carboxymethyl-1- (2-chloro 
benzyl) parabanic-acid [compound 13] 3- carboxymethyl-1-(3-chloro benzyl) parabanic-acid 
[compound 14] 3-carboxymethyM- () [ 4-clo ROBEN ] Jiil parabanic-acid [compound 15] 1- 
a (4-BUROMO benzyl)-3-carboxymethyl parabanic acid — [compound 16] 3-carboxymethyl- 
1-(4-fluoro benzyl) parabanic-acid [compound 17] 3-carboxymethyl -1 - (2 — ) 4-dichloro 
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benzyl parabanic-acid [compound 18] 3-carboxymethyM-(3, 4-dichloro benzyl) parabanic- 
acid [0014] [a compound 19] — 3-carboxymethyl-1-(2-nitrobenzyl) parabanic-acid 
[compound 20] 3-carboxymethyl-1-(3-nitrobenzyl) parabanic-acid [compound 21] 3- 
carboxymethyl-1-(4-nitrobenzyl) parabanic-acid [compound 22] 3-carboxymethyl-1-(4- 
chloro-3-nitrobenzyl) parabanic-acid [0015 — ] [Compound 23] 3-carboxymethyl-1- (2- 
phenylethyl) parabanic-acid [compound 24] 3- carboxymethyl-1~(2-(4-methylphenyl) ethyl) 
parabanic-acid [compound 25] 3-carboxymethyl-1- (2- (3 — )) 4-dimethoxy phenyl ethyl — 
parabanic-acid [compound 26] 3-carboxymethyl-1-(2-(2-chlorophenyl) ethyl) parabanic-acid 
[compound 27] 1- (2- 0) [ 4-BU ] ROMOFENIRU ethyl -3-carboxymethyl parabanic-acid 
[compound 28] 3-carboxymethyl-1- (2- (3 — )) 4-dichlorophenyl ethyl parabanic-acid 
[compound 29] 3-carboxy methyl- 1-(2-(3-nitropheny I) ethyl) parabanic-acid [0016] [a 
compound 30] — 3-carboxymethyl-1-(3-phenylpropyl) parabanic-acid [compound 31] 3- 
carboxymethyl-1-(4-phenyl butyl) parabanic-acid [compound 32] 3-carboxy propyl-1-(3, 4- 
dichloro benzyl) parabanic-acid [compound 33] 3-carboxymethyl-1 -phenyl parabanic-acid 
[compound 34] 1 -carboxymethyl parabanic-acid [0017 — ] this invention parabanic-acid 
derivative can include the salt which can be permitted pharmacologically [ the compound 
expressed with the aforementioned general formula (I) ], for example, can mention the salt of 
bases, such as a salt with metals, such as alkaline earth metal, such as alkali metal, such as 
sodium and a potassium, calcium, and magnesium, or aluminum, or ammonia, and an organic 
amine, this invention parabanic-acid derivative includes the metal complex compound, for 
example, a complex compound with zinc, nickel, cobalt, copper, iron, etc. is mentioned. By the 
well-known method, these salts or a metal complex compound can be manufactured from this 
invention parabanic-acid derivative of isolation, or can be changed mutually. Moreover, when 
stereoisomers, such as cis trans isomers, an optical isomer, and a conformer, exist in this 
invention compound, or when it exists in the state of a hydrate, this invention also includes 
any of the stereoisomer and hydrate. 

[0018] About the manufacture method of this invention parabanic-acid derivative, it can 

manufacture according to it according to a method given in JP,2~40368,A. 

[0019] 

[Example] In the following examples, this invention is explained still in detail. In addition, the 
following examples are examples for explaining this invention concretely, and do not have a 
limitation-meaning. 

[0020] this invention compound can be used as physic combining the suitable support for 
physic or a suitable diluent, by any usual methods, can carry out [ **** ]-izing and can be 
prescribed to the dosage forms of taking orally or the solid-state for carrying out parenteral 
administration, a semisolid, a liquid, or a gas. In prescription, it is independent, or this invention 
compound can be combined suitably, and can be used [ this invention compound may be used 
in the form of the salt which can be permitted pharmacologically, ], and it is good also as a 
compounding agent with other physic active ingredients. 

[0021] It can consider as a tablet, powder, a granule, or a capsule with excipients of common 
use, such as an additive remaining as it is or suitable as an internal use tablet, for example, a 
lactose, a mannite, corn starch, and potatostarch, combining suitably lubricants, such as 
disintegrator, such as binders, such as a crystalline cellulose, a cellulosic, gum arabic, corn 
starch, and gelatin, corn starch, potatostarch, and a carboxymethyl-cellulose potassium, talc, 
and a magnesium stearate, other extending agents, a humid-ized agent, a buffer, a 
preservative, perfume, 

[0022] It mixes with this invention compound with water soluble base, such as greasy base, 
such as various bases, for example, cacao butter etc., emulsion base, or macro gall, a 
hydrophilic radical agent, etc., and it is still better also as a suppository. 
[0023] As injection, it can consider as a solution or suspension, such as an aquosity solvent 
or a non-aquosity solvent, for example, the aqua destillata for injection, a physiological saline, 
Ringer's solution, vegetable oil, a synthetic fatty-acid glyceride, higher-fatty-acid ester, and a 
propylene glycol, for using it as the vapor and an aerosol agent — this invention compound — 
the form of a solution, suspension, or minute fine particles — it is — a gas or a fluid injection 
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agent — and it is filled up in an aerosol can with a usual adjuvant like a wetting agent or a 
dispersant by request You may make this invention compound into pressureless type dosage 
forms like a nebulizer or an atomizer. 

[0024] In order to tablet-ize as ophthalmic solution, the preservative by which can consider 
as a solution or suspension and pressure of business is carried out, antiseptics, a germicide, 
etc. can also be suitably added using aquosity solvents, such as a sterilized pure water and a 
physiological saline, or the non-aquosity solvent for injection. 

[0025] Moreover, it is possible to tablet-ize according to the kind of disorder to dosage forms 
other than the optimal above for the treatment, for example, ointment, the poultice, etc. 
[0026] although the desirable dose of this invention compound changes by the dosage forms 
for medication, the medication method, the medication period, etc., for acquiring a desired 
effect — general — an adult — receiving — a day — this invention compound — 10 or 
3,000mg — desirable — 20 — or 1,500mg internal use can be carried out In the case of 
parenteral administration (for example, injection), the day dose has the desirable thing of the 
dosage level of 1/3 or 10 of the aforementioned dose. 
[0027] 

[Function] Below, the pharmacological test result about the 3-DG generation prevention 
activity of this invention parabanic-acid derivative is shown. 

(1) After making measuring method 3-DG of 3-DG react with 2 and 3-diamino naphthalene 
and changing into a derivative, it carried out according to methods, such as Yamada which 
measures the fluorescence intensity and carries out the fixed quantity of 3-DG, [J.Biol.Chem., 
269 volumes, No. 32, and 20275 - 20280 pages (1994)]. That is, the perchloric acid solution 
was added to 1ml plasma 60 0.1 ml%, deproteinization was carried out to it, it neutralized after 
1-hour neglect under ice-cooling, and 1ml of saturation sodium-hydrogencarbonate solution 
neutralized 0.6ml of supernatant liquids of centrifugal Perilla frutescens (L.) Britton var. crispa 
(Thunb.) Decne. at 4 degrees C. 25micro of methanol solutions I of 1 ppm 3 and 4~hexa dione 
which are the internal-standard matter, and 0.1ml of 0.1% methanol solutions of the reaction 
reagent 2 and 3-diamino naphthalene were added to this, and the overnight reaction was 
carried out at 4 degrees C. 4ml ethyl acetate extracted the reaction product, and it was 
melted in methanol solution 50% after concentration hardening by drying by the evaporator, 
was filtered in the ultra free C3-LG centrifugal filtration unit (Millipore make), and was made 
into test sample. 

[0028] HPLC column TSK-GEL and ODS-80Ts (the TOSOH make, 4.6x1 50mm) were used for 
3-DG measurement of a sample. It was eluted by exchanging for the buffer solution B with 0 - 
100% of straight-line inclination in 20 - 26 minutes from the column temperature of 40 
degrees C, and 1ml a part for /and the buffer solution A of the rates of flow, using the buffer 
solution A (phosphate buffer solution : methanol : acetonitrile = 7:2:1) and the buffer solution 
B (** =4:3:3) as a mobile phase. The sample of 50microl was poured in and the derivative of 
3-DG and the internal-standard matter was detected by fluorescence (Em.503nm, Ex.27 1nm). 
The fixed quantity was carried out by internal standardization from the acquired peak-area 
value. As a result of measuring the 3-DG concentration in healthy people plasma and diabetic 
plasma with this measuring method incidentally, it was admitted that a diabetic's 3in plasma- 
DG concentration was twice [ about ] the healthy people. 

[0029] (2) In the 3-DG generation inhibitory action exam of a tested drug, "OLETF 
(OtsukaLong-Evans Tokushima Fatty)" which is a diabetic natural onset model animal was 
used [pathophysiology, 33 volumes, No. 1, and 21 - 26 pages (1994)]. An OLETF rat presents 
a Tsuguaki hyperglycemia with a sugar load, and showing the symptoms of a diabetic 
neuropathy is reported. Moreover, "LETO (Long-Evans Tokushima Otsuka)" which is a close 
relationship also hereditarily and does not show the symptoms of diabetes at all as the normal 
contrast rat was used. 

[0030] The LETO rat which are a 20-weeks old OLETF rat and its normal contrast rat was 
classified into five groups of 1LETO control, 2LETO+ cane-sugar load, 30LETF control, 
40LETF+ cane-sugar load, and 50LETF+ cane-sugar load + tested drug medication **. 
Carrying out the sugar load with the drinking water which contained cane sugar 30%, the 
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tested drug was prepared to content solid food 0.5%, and performed **** medication. After 
performing a sugar load and tested drug medication for five months, the 3-DG concentration 
in plasma was measured. As a result of investigating ******, the dose per rat weight of 1kg of 
a tested drug (this invention compound 20) checked that it was about 50-80mg/day. An 
example of a result was shown in drawin g 1 . 
[ Drawin g 1] 

[0031] Although 3-DG in plasma did not increase even if the normal LETO rat carried out the 
load of the sugar as shown in drawin g 1 , in the OLETF rat which is a diabetic natural onset 
model animal, the 3-DG concentration in plasma was rising to Tsuguaki with the sugar load. In 
the group which prescribed this invention compound for the patient, the fall of significant 3- 
DG was accepted to elevation of this 3-DG. 
[0032] 

[Effect of the Invention] Since this invention compound has the operation which checks 
generation of 3-DG which is the reaction intermediate of high activity which participates in 
protein arch forming in a Maillard reaction so that more clearly than an above-mentioned 
pharmacological test result The deposition to the organization of bridge formation protein, 
hardening, the various disorders in which an incentive is carried out by denaturation, For 
example, the disorder of the same kind caused by arteriosclerosis, the arthrosclerosis, a 
coronary-arteries nature disorder, peripheral circulatory failure, the cerebrovascular disease, 
etc. and aging, For example, atherosclerosis, a coronary-arteries nature heart disease, 
cerebrovascular disease, senile cataract, It is useful to the treatment of diabetic 
complications, such as a diabetic neuropathy and diabetic retinopathy, such as cancer, 
diabetic nephropathy, diabetic cataract, a diabetes nature microvessel obstacle, diabetes 
nature arteriosclerosis, and a diabetic dermopathy, and prevention. 

[0033] It is shown in JP,2-40368,A this invention parabanic-acid derivative is indicated to be 
that this invention compound has aldose reductase inhibitory action. As a cause of an onset 
of diabetic complications, activity sthenia of a polyol pathway and proteinic saccharification 
are known as a main onset mechanism, and since this invention compound not only 
suppresses the proteinic saccharification based on 3-DG generation inhibitory action, but 
combines and has the inhibitory action to the aldose reductase which participates in activity 
sthenia of a polyol pathway, usefulness is very high [ a compound ] as a desirable medicine to 
diabetic complications. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[ Drawin g 1] It is the result of investigating 3-DG generation inhibitory action with this 
invention compound. 



[Translation done.] 
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